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摘  要 
二氧化硫（SO2）是大气主要污染物之一，而燃煤电厂是 SO2 的排放大户，
有效控制燃煤电厂 SO2 的排放，是大气污染治理的重要任务。海水烟气脱硫
（Seawater Flue Gas Desulfurization, SWFGD）工艺是一种适用于滨海燃煤电站的
烟气脱硫的方法，目前已为我国多个燃煤电厂使用。SWFGD 有广阔的发展前景，
但脱硫海水排海后带来的海域环境影响也成为人们关注的热点。 










































从 2006 年～2009 年的监测结果来看，脱硫海水对海域环境的影响轻微，基
本未表现出累积性现象。但要掌握脱硫海水对海域环境的长期影响，仍然需要继



















SO2 is one of the main air pollutants, and the coal-fired power plant is a large 
source of SO2 emission. Therefore, control of SO2 from coal-fired power plants is a 
major task of air pollution prevention. Seawater Flue Gas Desulfurization (SWFGD) 
is an effective technique for SO2 emission control in coastal coal-fired power plants. 
Several coal-fired power plants in China have already adopted this technique. 
Whether the discharging of desulfurizing seawater will cause a long-term and 
cumulative effect on marine environment has become a research hotspot and obtains 
increasingly concern. 
Since 2006, our research group has been executing the marine environment 
monitoring of sea area nearby outlets of S coal-fired power plant. The aim of this 
dissertation was to carry on the monitoring in 2008 and 2009, assess the impact of 
desulfurizing seawater on marine environment, and give a trend analysis.  
SO32- is one of the desulfurizing products and pollutants in seawater. It has 
biological toxicity and can consume dissolved oxygen and result in an increase of 
chemical oxygen demand in seawater. The studies of SO32- determination in seawater 
are scarcely reported. For the purpose of estimating the impact of SO32- on marine 
environment, this dissertation established the determination methods of SO32- in 
seawater. 
The main contents and results of this dissertation are as follows: 
(1) Two determination methods of SO32- in water have been established.  
Anion exchange chromatography coupled with pulsed amperometric detector 
was set up to analyze SO32- in seawater. NaOH solution was added in seawater 
samples to remove the interference of Mg2+. 
The system of flow injection analysis with fluorescence detector was established 
based on the principle that o-phthalaldehyde (OPA), ammonium and SO32- can 
produce a fluorescent indole derivative. The OPA-NH4+-SO32- system was adopted in 















and matrix interference was also investigated. The method showed no significant 
difference with pararosaniline spectrophotometric method for SO32- determination. 
The proposed method is suitable for the analysis of SO32- in both freshwater and 
seawater. 
(2) Monitoring and impact assessment of desulfurizing seawater on marine 
environment were carried out. 
In the summers and winters of 2008 and 2009, four monitoring were carried out 
to investigate the seawater quality during SWFGD process and the qualities of 
seawater, biota and sediment of the nearby sea area. The monitoring results suggested 
that mix and aeration process were benefit for recovery of desulfurizing seawater 
qualities. After the seawater was discharged into sea area from the aeration tank, it 
would quickly mix with large amount of fresh seawater. Seawater temperature would 
increase due to the warm desulfurizing seawater, but the level was relatively low. 
Temperature increasing area was limited at a small area near the outlets. 
Most water qualities including total Hg met or were superior to the third class 
seawater quality criteria regulated by Chinese Standardization Administration. The 
phenomenon of heavy metals accumulation appeared only in fouling biota near the 
outlets, other biota and sediment qualities met or were superior to the third class biota 
quality criteria and the third class sediment quality criteria, respectively.  
In conclusion, there was no significant impact of desulfurizing seawater on marine 
environment during 2006～2009. Even so, monitoring still should be continued to 
assess the long term impact, and more attention should be paid on Hg pollution caused 
by desulfurizing seawater. 
 
Key words: Marine environment monitoring; Seawater flue gas desulfurization 













第 1 章 绪论 
1 
第 1 章 绪 论 
二氧化硫（SO2）是当前大气主要污染物之一，其人为排放源主要包括含硫
化石燃料的燃烧、金属冶炼、石油炼制、硫酸生产和硅酸盐制品焙烧等。其中燃
煤电厂是 SO2 的污染排放大户。 
我国能源以煤炭为主，大气环境污染类型是典型的煤烟型污染，尽管我国目
前节能减排力度加大，脱硫设施建设进展加快，但截止到 2006 年，火电企业 SO2
排放量仍然保持增长态势，占工业 SO2 排放量的 51.9%[1]。因此，控制电力工业
的 SO2 排放，是防治酸雨及大气污染的重要任务。 
燃煤电厂 SO2 控制技术可分为燃烧前脱硫、燃烧中脱硫及燃烧后脱硫（烟气




海水 pH 值一般为 7.8～8.3，碱度为 2.0～3.0 mmol/L，这使得海水具有很好
的酸碱缓冲能力和吸收 SO2 的能力。海水脱硫工艺利用天然海水作为烟气中 SO2
的吸收剂，一般适用于扩散条件较好、用海水作为冷却水、燃用低硫煤的滨海电
厂，脱硫效率一般达 90%以上。 
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